1. Morphological Implication on Cellular Response to Mechanical Stress in Bone.
In bone, there are 3 distinct cell types: an osteoblast, a bone forming cell; an osteocyte embedded in bone matrix as a consequence of being differentiated from an osteoblast; and an osteoclast, a multinucleated giant cell responsible for bone resorption. Bone is always remodeled by replacing old bone with new bone (bone remodeling), by which bone can maintain its stiffness and flexibility. However, in an osteoporotic state, the disrupted balance between bone resorption and formation results in not only markedly reduced bone mass, but also in disorganized geometry of trabecules, which can often give rise to a bone fracture. Osteocytes located in their lacunae insert their fine cytoplasmic processes into narrow passageways referred to as osteocytic canaliculi. Neighboring osteocytes connect to each other by means of a gap junction in their cytoplasmic processes. Therefore, osteocytes and their lacunae/canaliculi appear to form functional syncytium called osteocytic lacunar canalicular system (OLCS). The geometrical distribution of OLCS is poorly arranged in immature bone, while it appears well-arranged distribution in mature bone (cortical bone), in which molecular transports and sensing mechanical stress seems to be efficient, and therefore, may be able to respond to mechanical stress. In this seminar, I will introduce our recent findings on the morphology and function of OLCS which may respond to mechanical stress.